Abstract. In this paper we show that the solutions to the incompressible Hall-MHD system with fractional magnetic diffusion depend continuously on the initial data in
Introduction and main result
In this paper, we are concerned with the study on the Cauchy problem for the incompressible Hall-MHD system with fractional magnetic diffusion:
where u and b represent the flow velocity vector and the magnetic field vector respectively, P is a scalar pressure, while u 0 (x) and b 0 (x) are the given initial velocity and initial magnetic field with ∇·u 0 = ∇·b 0 = 0. The Hall term ∇×((∇×b)×b) plays an important role in magnetic reconnection which is happening in the case of large magnetic shear.
The fractional Laplacian operator (−∆)
α is defined in terms of the Fourier transform by (−∆) α f (ξ) = |ξ| 2αf (ξ). The applications of the Hall-MHD system cover a very wide range of physical objects, such as, in the magnetic reconnection in space plasmas, the star formation, neutron stars and geo-dynamos.
Recently, there are many researches on the standard Hall-MHD equations with −∆u and −∆b , concerning global weak solutions [1] , local and global (small) strong solutions [2, 3] , and the large time behavior of weak and strong solutions [4, 5, 6, 7] . For the system (1.1), Chae, Wan and Wu [8] proved the local existence and uniqueness of the solution to the Hall-MHD equations with only a fractional Laplacian magnetic diffusion
. To the knowledge of the author, there are few results on continuous dependence upon the initial data for the Hall-MHD system. Therefore, the purpose of our paper is to discuss the continuous dependence of solutions on the initial data in (1.1) and give a precise estimate.
Our argument can state as follows:
when n goes to infinity. Then there exists a positive T > 0 independent of n such that (u
be the solution of (1.1) with initial data (u 0 , b 0 ). Moreover, there holds
Notations. Given a Banach space X, we denote its norm by · X . Since all spaces of functions are over R d , for simplicity, we drop R d in our notations of function spaces if there is no ambiguity. The symbol A B denotes that there exists a constantc 0 > 0 independent of A and B, such that A ≤c 0 B. We denote by {c j } j≥−1 a sequence such that ||c j || ℓ 2 ≤ 1.
Preliminaries
In this section we collect some preliminary definitions and lemmas. For more details we refer the readers to [9] .
be a radial, non-negative, smooth and radially decreasing function which is supported in B {ξ : |ξ| ≤ . Let ϕ(ξ) = χ(
Here we use F (f ) or f to denote the Fourier transform of f .
Lemma 2.2.
[10] Let σ ∈ R and v be a vector field over
Some useful estimates
In this section, motivated by [11] , we will establish some useful estimates for smooth solutions of (1.1), which is the key component in the proof of Theorems 1.1. The estimates can be stated as follows.
is the solution of (1.1) with initial data (u 0 , b 0 ). Then, we have for all t ∈ [0, T ],
Proof. Now, we apply ∆ j to (1.1), and take the inner product with (∆ j u, ∆ j b) and integrate by parts to have
where
According to Lemmas 2.1-2.2, it is easy to estimate
H s . By Lemma 2.2, we can gain that for j ≥ 0,
If j = −1, it is easy to deduce that
Integrating (3.1) over [0, t], multiplying the inequality above by 2
2js and summing over j ≥ −1, we have
This along with the Gronwall inequality yields the result of this lemma. 
and
Proof. It is easy to show that
Now, we apply ∆ j to (3.2), and take the inner product with (∆ j δu, ∆ j δb) and integrate by parts to have
On the one hand, according to Lemmas 2.1-2.2, it is easy to estimate
By Lemma 2.2, we obtain for j ≥ 0,
(3.5)
By Lemma 2.1, we have for j ≥ 0,
(3.6)
Integrating (3.3) over [0, t], multiplying the inequality above by 2 2j(s−1) and summing over j ≥ −1, we infer from (3.4)-(3.7) that
This along with the Gronwall inequality yields the first part of the lemma. On the other hand, according to Lemmas 2.1-2.2, it is easy to estimate 
(3.9)
By Lemma 2.1, we have for j ≥ 0, 
